Metabolic Signaling to the Nucleus in Cancer.
Nutrient-sensing mechanisms ensure that cellular activities are coordinated with nutrient availability. Recent work has established links between metabolite pools and protein post-translational modifications, as metabolites are substrates of enzymes that add or remove modifications such as acetylation, methylation, and glycosylation. Cancer cells undergo metabolic reprogramming and exhibit metabolic plasticity that allows them to survive and proliferate within the tumor microenvironment. In this article we review the evidence that, in cancer cells, nutrient availability and oncogenic metabolic reprogramming impact the abundance of key metabolites that regulate signaling and epigenetics. We propose models to explain how these metabolites may control locus-specific chromatin modification and gene expression. Finally, we discuss emerging roles of metabolites in regulating malignant phenotypes and tumorigenesis via transcriptional control. An improved understanding of how metabolic alterations in cancer affect nuclear gene regulation could uncover new vulnerabilities to target therapeutically.